Vulnerability of specific rat chromosomes to in vitro chemically induced damage.
The treatment of rat embryo secondary cultures with DMBA or DMBA-3H for 5, 9, or 24 h resulted in chromosome damage consisting mainly of chromatid type aberrations. There was an increase in the percentage of labelled nuclei and metaphases with increasing length of exposure. In terms of incidence of chromatid lesions, the largest telocentric chromosome (No. 2) was the most susceptible of the autosomes. Banding pattern analysis demonstrated that the region associated with negative band 2q24 of the No. 2 chromosome had the highest number of lesions. An increased accumulation of DMBA-3H label occurred in approximately the same chromatid area of a small fraction of cells exposed for either 5 or 9 h prior to mitosis. The complete loss of DMBA-3H chromosomal labelling after DNAse treatment suggests that the visible grains represent carcinogen-bound DNA. After DMBA and BrdUrd, there was an increase in the number of sister chromatid exchanges compared to controls treated with BrdUrd only; the location of the exchange points on chromosome No. 2 was similar in samples treated with either DMBA and BrdUrd or BrdUrd alone. Additional experiments with thymidine-3H showed that the non-random chromatid lesions on chromosome No. 2 may result from endogenous radiation from the incorporated tritium. These studies demonstrate that a specific chromosome may be affected by diverse agents and that chromatid lesions frequently occur at the site of sister chromatid exchanges.